^Applicant 
Serial No. 
Fikfd 
Page 



Barrows et al. 
09/185,732 
November 4, 1998 
2 



Attorney's Docket No.: 09125-001001 /D210 1066 00 



wherein -LM- is a diradical fragment selected from the group consisting of a carbonate 
diradical of the formula -C(O)-, a monoester diradical of the fornmla -(CH2)bC(0)- where b is an 
integer from 1-5, a diester diradical of the formula -C(0)-(CH^I c -C(0)- where c is an integer 
from 2-1,0 and where the aliphatic portion of the diradical may be saturated or unsaturated, a 
dicarbonate diradical of the formula -C(0)-0-(CH2)d-0-C60)- where d is an integer from 2-10, 
and an oligomeric diradical represented by the formulas /R-C(0)-, -R-C(0)-(CH2) c -C(0)-, or -R- 
C(0)-0-(CH2)d-0-C(0)- where c is an integer from 2yl0, d is an integer from 2-10, and R is a 
polymer or copolymer having 1-10 monomeric fragments selected from the group consisting of 
lactide, glycolide, trimethylene carbonate, caprolactone and p-dioxanone; 

wherein -G is a leaving group selected from the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophoriy^ and tresyl[,] ; and 

wherein a combination of the first anja second mixtures is initially liquid and then cures 
on the surface of tissue to give a flexible, substantive matrix which bonds to the tissue and has a 
burst strength greater than about 10 mmtyg. 




15. (Amended) The adhesive composition of claim 1 wherein -LM- is a diester 
iradical of the formula[,] -C(0)-(CH 2 ) c -C(0)- where c is an integer from 2-10 and where the 
aliphatic portion of the diradical may be saturated or unsaturated. 




17. (Twice amended) A method of making a tissue adhesive consisting of the step of 
forming a mixture of 

i) a first aqueous mixture of about/^0-60 wt/vol % serum albumin in about 0.01- 
0.25 molar buffer at a pH in a range of abou/ 8.0-1 1.0, 

ii) a second aqueous mixture eff about 50-800 mg/ml of a crosslinking agent having a 
molecular weight in a range of about 1^)000-15,000, wherein the crosslinking agent is of the 
formula 

G-LM-PEG-LM-G 

wherein -PEG- is a dirad^al fragment represented by the formula 
-0-(CH 2 -CH 2 -0-) a - 
where a is an integer from 20-300; 
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03. 



wherein -LM- is a diradical fragment selected from the groiap consisting of a carbonate 
diradical of the formula -C(O)-, a monoester diradical of the formula -(CH2)bC(0)- where b is an 
integer from 1-5, a diester diradical of the formula -C(0)-(CH37 C -C(0)- where c is an integer 
from 2-10 and where the aliphatic portion of the diradical ma/y be saturated or unsaturated, a 
dicarbonate diradical of the formula -C(0)-0-(CH2)d-0-Cfp)- where d is an integer from 2-10, 
and an oligomeric diradical represented by the formulas tR-C(O)-, -R-C(0)-(CH2) C -C(0)-, or -R- 
C(0)-0-(CH2)d-0-C(0)- where c is an integer from 2-L0, d is an integer from 2-10, and R is a 
polymer or copolymer having 1-10 monomeric fragments selected from the group consisting of 
lactide, glycolide, trimethylene carbonate, caprolactane and p-dioxanone; and 

wherein -G is a leaving group selected from the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenv^ and tresyl[,] ; and 

wherein a combination of the first and second mixtures is initially liquid and then cures 
on the surface of tissue to give a flexible, subs/antive matrix which bonds to the tissue and has a 
burst strength greater than about 10 mmHg. 



from 1-5, a diester diradical of the formula 



and where the aliphatic portion of the dira< 
diradical of the formula -C(Q)-0-fCH z V 




37, The method of claim 36 wherein the crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represe; 

-0-fCH9-CH z -Q-V 
where a is an integer from 20-300; 

-LM- is a diradical fragment selects 
of the formula -C( OK a monoester diradicj 



grt>up consisting of a carbonate diradical 
formula -(GH? )h C(Q)- where b is an integer 



-(CH^yClOV where c is an integer from 2-10 



be saturated or unsaturated, a dicarbonate 
re d is an integer from 2-10, and an 



oligomeric diradical represented by the formulas i yR-CfOK 

-R-C(OHCH 2 yC(OK or -R-C(Q>oicH 2 yO-C(Q)- where c is an integer from 2-10, d is an 
integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 
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from the group consisting of lactide, glycolide 
dioxanone; and 

-G is the leaving group selected from 
phthalimidyl, imidazolyl, nitrophenyl, and tre: 




hylene carbonate, caprolactone, and p- 




sisting of succinimidyl, maleimidvl 



71. The method of claim 70 wherein the crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 



-PEG- is a diradical fragment represented by th/formula 
-Q-(CH r CH r O-V 
where a is an integer from 20-300; 

-LM- is a diradical fragmepf select6d frorfi the group consisting of a carbonate diradical 



of the formula -C(OK a monoe; 



from 1-5, a diester diradical 



and where the aliphatic portion of 
diradical of the formula -C(Q> 
oligomeric diradical represented by 
-R-C(OMCH z y C(OK or -R-Cf OV 




the formula -(CH^ h CfOV where b is an integer 



?VC(X))- where c is an integer from 2-10 



may be saturatectef unsaturated, a dicarbonate 
1(0)- where d j/an integer from 2-10, ancian 
afrmulas -R-C(J0K 
KCH^yO-Cj^Q)- where c is an integer from 2-10, d is an 



opolymer having 1-10 monomeric fragments selected 
trimethylene carbonate, caprolactone, and p- 



integer from 2-10, and R is a polyi 
from the group consisting of lacti 
dioxanone; and 

-G is the leaving group selected from the group consisting of succinimidyl, maleimidyl, 
phthalimidyl, imidazolvh nitror/henyl, and tresyl 




-PEG- is a diradical fragment repres 
-0-(CH r CH ? -0-V 
where a is an integer from 20-300; 




103. The method of claim 1 02 whereirUfye crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 

^formula 
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-LM- is a diradical fragment selected from the group consisting of a carbonate diradical 
of the formula -C(OV, a monoester diradical of thej<5^riula -(CH? )h C(OV where b is an integer 
from 1-5, a diester diradical of the formula -C(Q^(Q^iJ c -C(Oi)- where c is an integer from 2-10 
and where the aliphatic portion of the diradiaal may be saturated or unsaturated, a dicarbonate 



diradical of the formula -aOVO-(CH?V(/-a 
oligomeric diradical represented by the fo 



frhejp ^d is an integer from 2-10, and an 
las/R^C^Jh 



-R-CrOVrCHA-CfOV, or -R-crovo-fci 

integer from 2-10, and R is a polymer or 



-C(Q)- where c is an integer from 2-10, d is an 
lymer having 1-10 monomeric fragments selected 



from the group consisting of lactide, glycoli^ 
dioxanone; and 

-G is the leaving group selected froi: 



fimethylene^carbonate, caprolactone, and p- 
d : oup^onsisting of succinimidyl, maleimidyl. 



phthalimidyl, imidazolyl, nitrophenyl, ang tresyl. 



61 



TT 



138. The method of claim 137 wherein the crossjinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 
-Q-(CH 2 -CH z -0-V 
where a is an integer from 20- 

-LM- is a diradical fragment ^elebted frofen th^group consisting of^ carbonate diradical 



of the formula -C(O)-, a monoester dirad^ 
from 1-5, a diester diradical of the formul' 



formula -(CH? )h Cjj0V where b is an integer 
0)-(CH?yC(OV where c is an integer from 2-10 



and where the aliphatic portion of the dimctfcal may be saturated or unsaturated, a dicarbonate 
diradical of the formula -C(Q)-0-(CH? )h -@-UOV where dis an integer from 2-10, and an 
oligomeric diradical represented by the formikas -R-CfgTK 

-R-C(OMCH z yC(Oy, or -R-C(OVO-(CH 2 A where c is an integer from 2-10, d is an 
integer from 2-10, and R is a polymer 6r cojf)Q^rtfer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 
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X 



A method of treating tissue to prevent or control air or fluid leaks comprising: 



providing a composition to tissue, said composition including a serum albumin protein at 



about 20-60 wt/vol % and a crosslinking agent at about 50-800 mg/ml, said crosslinking agent 
having a polyoxyethylene chain portion and an activated leaving group which allows the 
crosslinking agent to react with said protein and having a molecular weight in a range of about 
1,000-15,000; and 

curing said composition on the tissue to bond said composition to the tissue and to 
provide a substantive cured matrix that has a burst strength greater than about 10 mm Hg. 



The method of claim \ 



The method of claim wherein the crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 



-PEG- is a diradical fragment represented by the formula 
-0-(CH ? -CH;-0-y 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate diradical 
of the formula -C(OV, a monoester diradical of the formula -(CH? )h C(OV where b is an integer 
from 1-5, a diester diradical of the formula -C(OWCH?V-C(Q)- where c is an integer from 2-10 
and where the aliphatic portion of the diradical may be saturated or unsaturated, a dicarbonate 
diradical of the formula -CfO)-Q-fCH? )d -0-C(0)- where d is an integer from 2-10, and an 
oligomeric diradical represented by the formulas -R-C(O)-, 

-R-CfOHCH z yC(OK or -R-CfOVO-(CH 2 VO-C(OV where c is an integer from 2-10, d is an 
integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 

-G is the leaving group selected from the group consisting of succinimidyl, maleimidyl, 
phthalimidyl, imidazolyl, nitrophenyl, and tresyl. 



HQ 
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The method of claim j#u wherein the second mixture is about 50-300 mg/ml 



of the crosslinking agent hayinga molecular weight in a range of about 1,000-5,000. 



0* l/j The method of claim 1^5 wherein the air leak is in a pulmonary systerrT 



. ^ ~ A method of treating tissue to prevent formation of an adhesion comprising: 

/ providing a composition to tissue, said composition including a serum albumin protein at 

about 20-60 wt/vol % and a crosslinking agent of about 50-800 mg/ml said crosslinking agent 
having a polyoxyethylene chain portion and an activated leaving group which allows the 
crosslinking agent to react with said protein and having a molecular weight in the range of about 
L000- 15,000; and 

curing said composition on the tissue to bond said composition to the tissue and to 
provide a substantive cured matrix that has a burst strength greater than about 10 mm Hg. 



/3 



The method of claim wherein the crosslinking agent is of the formula 



G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 

-Q-(CH9-CH 2 -0-V 

where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate diradical 
of the formula -CfOV, a monoester diradical of the formula -(CEb lh CfO)- where b is an integer 
from 1-5, a diester diradical of the formula -CfOHCEbyCfOV where c is an integer from 2-10 
and where the aliphatic portion of the diradical may be saturated or unsaturated, a dicarbonate 
diradical of the formula -CfOVO-fCH^yO-CfO)- where d is an integer from 2-10, and an 
oligomeric diradical represented by the formulas -R-C(O)-, 

-R-C(Q>(CH 2 yC(OK or -R-C(OVO-(CH z yO-C(Q)- where c is an integer from 2-10, d is an 
integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 



LL 
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-G is the leaving group selected from the group consisting of succinimidyl, maleimidyl, ^ 
phthalimidvh imidazolyl, nitrophenyl, and tresyl. i 




zr 



The method of claim 2)% wherein the second mixture is about 50-300 mg/ml 

of the crosslinking agent having a molecular weight in a range of about 1,000-5,000. 




A method of treating tissue to bind layers of tissue together comprising: 



providing a composition to tissue, said composition including a serum albumin protein at 
about 20-60 wt/vol % and a crosslinking agent at about 50-800 mg/ml, said crosslinking agent 
having a polyoxyethylene chain portion and an activated leaving group which allows the 
crosslinking agent to react with said protein and having a molecular weight in the range of about 
1000-15.000; and 

curing said composition on the tissue to bond said composition to the tissue and to 
provide a substantive cured matrix that has a burst strength of greater than about 10 mm Hg. 




The method of claimj^T wherein the crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 
-Q-fCH 2 -CH r O-y 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate diradical 
of the formula -CfOK a monoester diradical of the formula -(CH? )h C(OV where b is an integer 
from 1-5, a diester diradical of the formula -C(Q)-(CH?yC(Q)- where c is an integer from 2-10 
and where the aliphatic portion of the diradical may be saturated or unsaturated, a dicarbonate 
diradical of the formula -CfOVO-fCH^yO-CfOV where d is an integer from 2-10, and an 
oligomeric diradical represented by the formulas -R-CfOV, 

-R-CfOWCHA-CrOK or -R-CroyO-rCH 2 WO-C(X>V where c is an integer from 2-10. d is an 
integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 



from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 
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-G is the leaving group selected from the group consisting of succinimidyl, maleimidyl, 
VVl^ii^L phthalimidvl imidazolyl, nitrophenyl, and tresvl. 



The method of claim g^wherein the second mixture is about 50-300 mg/ml 
^ of the cross! inking agent having a molecular weight in a range of about 1 ,000-5,000. 




providing a composition to tissue, said composition including a serum albumin protein at 
about 20-60 wt/vol% and a crosslinking agent at about 50-800 mg/ml said crosslinking agent 
having a polyoxvethylene chain portion and an activated leaving group which allows the 
crosslinking agent to react with said protein and having a molecular weight in a range of about 
1000-15,000; and 

curing said composition on the tissue to bond said composition to the tissue and to 
provide a substantive cured matrix that has a burst strength greater than about 10 mm Hg. 



9(1 



rr^ 

The method of claim 2&8" w 



JS&T. The method of claim wherein the matrix has a burst pressure of about 34 
mmHg or greater. 



The method of claim 2fi& wherein the matrix has a burst pressure of about 90 



mmHg or greater. ig 

The method of claim wherein the matrix has a burst pressure of about 130 
mmHg or greater. 



The method of claim J^ff wherein the crosslinking agent is of the formula 
G-LM-PEG-LM-G 
wherein: 



■PEG- is a diradical fragment represented by the formula 
-Q-rCH 2 -CH 2 -0-V 
where a is an integer from 20-300; 

j-LM- is a diradical fragment selected from the group consisting of a carbonate diradi cal 
of the formula -C(OK a monoester diradical of the formula -(CH?)hC(Q)- where b is an integer 



from 1-5, a diester diradical of the formula -CfOVfCHA-CfOV where c is an integer from 2-10 
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Oft 




andwhere the aliphatic portion of the diradical may be saturated or unsaturated, a dicarbonate 



diradical of the formula -CfOVO-(CH?yO-C(OV where d is an integer from 2-10, and an 
oligomeric diradical represented by the formulas -R-CfOK 

-R-C(0)-(CH z yC(OK or -R-C(OVO-(CH 2 yO-C(Q)- where c is an integer from 2-10, d is an 
" Integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 

-G is the leaving group selected from the group consisting of succinimidyl, maleimidyl, 
phthalimidyl, imidazolyl, nitrophenyl, and tresyl. 



73 




jm 

The method of claim TJfi wherein the second mixture is about 50-300 mg/ml 



of the crosslinking agent having a molecular weight in a range of about 1,000-5,000. 
ilJM-*/— 29v. The method of claim $89 wherein the air leak is in a pulmonary system. 



318. The method of claim 317 wherein the crosslinking ^tgent is of the formula 
G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented j4y theiormula 

-o-rcH r CH 2 -o-y 

where a is an integer from 20-30)t 



LM- is a diradical fragment selected^ frorpme grooip consisting of a carbonate diradical 



of the formula -CfOV, a monoester diraAgalpythe formula -fCH^ h CfO)- where b is an integer 



from 1-5, a diester diradical of the formti^-(a(0) where c is an integer from 2-10 

and where the aliphatic portion of the diradfcal ma/ be saturated or unsaturated, a dicarbonate 



diradical of the formula -C(Q)-Q-fCH 2 y 



))/ whore d is an integer from 2-10, and an 



oligomeric diradical represented by thefformulas -R/C(OV, 

-R-C(OV(CH z yC(OV, or -R-CfOVc/fCH^W/CfOV where c is an integer from 2-10, d is an 



integer from 2-10, and R is a polynWr or copolymer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycolide, trimethylene carbonate, caprolactone, and p- 



dioxanone; and 
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-G is the leaving group selected from the 



phthalimidvl, imidazolyl, nitrophenyl, and tresv/K 




consisting of succinimidyl, maleimidyl. 




321. 



The method of claim 3 1 8 wherein tf 



sond mixture is about 50-300 mg/ml 
of the crosslinking agent having a molecular weight irv^raQgeof about 1,000-5.000, 



332. The method of claim 331 wherein the air leffyisirfa pulmonary system. 



351. The method of claim 350 wherein the crosslinking age/u is of the formula 
G-LM-PEG-LM-G 
wherein: 



-PEG- is a diradical fragment represented by the^rWla 
-0-(CH r CH r O-y 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected frorrVtthe i^6up^6onsfeting of a carbonate diradical 
of the formula -CfOV, a monoester diradical of thle Wrmula -(CM? )h C(Q)- where b is an integer 
from 1-5, a diester diradical of the formula -C(0)-yCT 2 V C(Q^- where c is airlnteger from 2-10 
and where the aliphatic portion of the diradical ma$\b saWited or unsaltirated, a dicarbonate 
diradical of the formula -C(0)-0-fCH7VO-C(0)/ where d is an integer from 2-10, and an 
oligomeric diradical represented by the formulas -R-CYg TK 

-R-CfOVfCH z yCfOV. or -R-C(OVO-rCH 2 )H -P-CfO)Aji^c is an integer from 2-10, d is an 
integer from 2-10, and R is a polymer or copolymer having 1-10 monomeric fragments selected 
from the group consisting of lactide, glycoli^e, trimethylene carbonate, caprolactone, and p- 
dioxanone; and 

-G is the leaving group selected fr6m the group consisting of succinimidyl, maleimidvl, 
phthalimidvl, imidazolyl, nitrophenyl, ar/d tresyl. 



W- 



354. 



The method of claim 351 wherein me^ecopd mixture is about 50-300 mg/ml 
of the crosslinking agent having a molecular weight foafrange of about 1,000-5,000. 



382. The method of claim 38 1 whereiq thp)crosslinking agent is of the formula 
G-LM-PEG-LM-G 
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wherein: 

-PEG- is a diradical fragment represented by thfe formula 
-0-(CH z -CH r O-y 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected/frrffai the group consisting of a carbonate 
diradical of the formula -C(OK a monoester (flraaical of the formula -(CH? )h C(Q)- where b is an 
nteger from 1-5, a diester diradical of the fpryMla -C(OWCH? ) c-C(0)- where c is an integer 
from 2-10 and where the aliphatic portion of tne diradical may be saturated or unsaturated, a 



dicarbonate diradical of the formula -C( ( 
and an oligomeric diradical represented/ 



^H^H-Q-CfOV where d is an integer from 2-10, 
the formulas -R-CtdK -R-C(OV(CH z yC(OV, or -R- 



C(Q)-0-(CH? )d -0-C(0)- where c is an intrager from 2- 10yd is an integer from 2-10, and R is a 
polymer or copolymer having 1-10 mon<6rr\fer/c fragments selected from the group consisting of 
lactide, glycolide, trimethylene carbonafte, raprolaaone, and p-dioxanone; and 

-G is the leaving group selected fr#m the group consisting of succinimidyl, 
maleimidyl phthalimidyl, imidazolyljnitrophenyl, and tresyL 




|LJ^(^ 409, The method of claim 408 whereirf the mat/ix has a burst pressure of about 34 

^ mmHg or greater. 

410. The method of claim 409 wherein ff^e yfiafrix has a burst pressure of about 90 
mmHg or greater. 

411. The method of claim 410 wherein tjfelfl^Ttrix has a burst pressure of about 130 
mmHg or greater. 



416. 



The method of claim 415 wherein theffiosslinking agent is of the formula 



G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represen 
-P-fOb-Oh-P-) .- 




r 
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where a is an integer from 20-300; 

-LM- is a diradical fragment selected fpiTKthe faouv consisting of a carbonate 
diradical of the formula -C(OK a monoester dir/dica/ o/the formula -(Cl^ h CfO)- where b is an 
integer from 1-5, a diester diradical of the fonfeula ^^OVfCH^VCfO)- where c is an integer 



8& 

from 2-10 and where the aliphatic portion of/the dir/dical may be saturated or unsaturated, a 



dicarbonate diradical of the formula -C(OV 



and an oligomeric diradical represented by ti 



C(O)- where d is an integer from 2-10, 



mul/s -R-CfOV -^C(Q)-(CH z VC(0)-, or -R- 



CfOVO-fCH^yO-rQO- where c is an integyfrom£-10, d is ajnnteger from 2-10, and R is a 
polymer or copolymer having 1-10 monomefrift fragments selected from the group consisting of 
lactide, glycolide, trimethylene carbohate/caprbmcton^and p-dioxanone; and 

-G is the leaving group selected from the group consisting of succinimidvL 
maleimidyl, phthalimidyl, imidazolyl, mitrophenyl, and tresyl. 




REMARKS 

Claims 1-440 are pending in the application. As explained below, claims 1, 15, 17, 37, 
71, 103, 138, 163, 180, 183, 194, 195, 212, 215, 225, 242, 245, 258, 268, 269, 270, 275, 278, 
290, 318, 321, 332, 351, 354, 382, 385, 409, 410, 411, 416, 419, and 431 have been amended. 
No new matter has been added. 

Claim 1 has been presented with additions- to the claim underlined, and deletions 
bracketed, in accordance with 37 C.F.R. 1 .121(b). Applicants thank the examiner for pointing 
out that the phrase at line 18, "d is an integer from 2-10", and the word "and" that occurred after 
"tresyl" were omitted in the amendment filed December 20, 2000. These omissions were 
inadvertent. The text appears in the claim above, as it was intended to appear in the claim 
throughout prosecution of this reissue application. 



